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"Risk comes from not knowing what you're doing"- very rightly said by Warren Buffet because risk is trou-

blesome when one is unable to manage them. One thing can be done here that not to take risk. But risk

avoidance is not the practical and possible way all the time and the person has to bear it. In such kind of situation risk

management techniques are boon to the investors. In financial risk management derivatives play a significant role. In
the present study the researcher has studied - Derivatives as a risk management technique.

The researcher has taken currency futures as the sample and explored how it can maximize the pay off or minimize the
loss under the three market positions taken by the investor: Hedging, Arbitrage and speculation. The researcher has
taken numeric examples and with hedging strategies and steps tested weather these techniques pay off or not. The
researcher has formulated the research questions and through the calculation on the numerical data found that yes, the
risk management technique pays off. The researcher has also tried to elaborate the types of derivatives and their impli-
cations in the present studly.

As all medicines are for the betterment of health, but the medicine is to be given according to the disease to be cured
same in case of risk management techniques. All the techniques are not useful in all the situations. It should be chosen
by considering several factors. This decision making process can be perfect only by the knowledge and experience as

the popular saying goes,

1. Introduction

"Risk comes from not knowing what you're doing." -
Warren Buffet

Risk is inherent in all the activities we perform in our day-
to-day life and all of us remain concerned about it. Risk
can be defined as deviations of the actual results from the
expected. Most of the people would like to live in a world
of certainty and want to eliminate the risk. However it is
not possible to eliminate the risk completely but by tak-
ing certain steps we can mitigate the risk to a considerable
extent certainly.

The measures to mitigate risk are determined by the com-
bined impact of the probability and magnitude of loss. On
these bases the management of risk is viewed in two ways:

Category-1 Risk of small losses with high probability
Category-2 Risk of high losses with low probability

The category-1 includes the risk involved in changes in
stock prices where the changes are small but occur fre-
quently. In the category-2 there are earthquakes, tsunami,
thefts which cause huge losses but probability of their oc-
currence is far lower.

2. Conceptual Framework

2.1 Potential risk treatments

Once risks have been identified and assessed, all tech-
niques to manage the risk fall into one or more of these
four major categories:

(i) Risk Avoidance (eliminate, withdraw from or not be-
come involved)

(ii) Risk Reduction (optimize - mitigate)

(i) Risk Sharing (transfer - outsource or insure)

(iv) Risk Retention (accept and budget)

In some cases risk avoidance is possible but not in all.
One has to find better avenues to manage risk rather
than avoidance of activity altogether. Other possible ways
are reduction, transfer or retention of risk. Insurance is
the most popular technique to transfer the risk. The oth-
er technique is known as risk diversification. Through the
process of diversification one can reduce or budget is ef-
ficiently. Derivatives are the most important technique of
diversification of risk.

2.2 Derivatives as Risk management technique

The markets for derivatives have been growing at a phe-
nomenal pace. The variety of derivatives in terms of nature
of products as well as underlying asset too has expanded
greatly. Commodity derivatives naturally were the first
amongst all classes of derivatives. Chicago Board of Trade
(CBOT) provided the initial platform for buyers and sellers
to enter forward contracts in 1864 and overcome the cred-
it risk in the forward contracts. The development of deriva-
tive in India too is very old. Bombay Cotton Trade Associa-
tion Ltd was set up in 1875 for futures trading in cotton.

Financial derivatives became popular only after the 1970s
when there was increasing integration of the world econ-
omy. Increased globalization caused firms to expand busi-
ness beyond their national boundries. Chicago Board of
Trade (CBOT) merged with Chicago Mercantile Exchange
(CME) remains the largest exchange in the world for finan-
cial derivatives, both in terms of volume and value of de-
rivatives contracts. In India derivatives trading is dominated
at National Stock Exchange (NSE) which stands amongst
the top ten exchanges in the world in terms of number of
contracts traded.

3. Review of Literature
The researcher had reviewed finance literature on risk man-
agement for conceptual framework of the study. To know
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about the gap in the source of knowledge and to find the
area in which the least work has been done the researcher
had also reviewed past studies. This helped her in select-
ing the present research topic and guided throughout the
whole research work. Some of them are as follows:

Kogut (1985) analyzes diversification and operational flex-
ibility as risk management tools of multinationals. He stud-
ied how operational flexibility and diversification change
the risk profiles of firms. He found that an operational de-
cision (the sourcing policy in this case) can create three dif-
ferent types of risk profile: speculative, hedged and flexi-
ble. The speculative profile is betting on one site mainly to
benefit from economies of scale in operations. By match-
ing the exchange rate exposure on the cost side with that
on the profit side, the firm can create a hedged risk pro-
file. This approach refers to the geographical diversification
strategy has been discussed in the finance literature. Final-
ly, a flexible risk profile created through operational flex-
ibility permits the firm to exploit uncertainties by creating
real options. Operational flexibility creates both arbitrage
and leverage opportunities for multinationals.

Carter et al. (2003) studied operational hedging strate-
gies as a combination of production and marketing strat-
egies across the firm's operating units developed to man-
age long-term exposures. They discussed real option type
operational hedging strategies such as shifting sourcing or
production, exploiting growth-options, having pricing flex-
ibility and abandoning foreign markets except geographi-
cal diversification. Observe that all of these strategies were
again types of operational flexibility.

Triantis (2000), MacMinn (2002) found that risk manage-
ment in the broad sense is not equivalent to risk hedg-
ing. Instead, it is the creation or preservation of firm value
through managing exposures. They added that risk man-
agement without hedging is speculation with financial de-
rivatives. In the finance literature, financial markets are as-
sumed to be efficient and therefore there is typically no
room for arbitrage. Nevertheless, when there are arbitrage
opportunities, firms can choose to speculate on financial
markets to create value (Moschini and Lapan 1995).

Ding and Kouvelis (2001), mentioned that since hedging
is mitigating the risk exposure, one may expect an opera-
tional hedge to decrease this risk measure. As when the
exchange rate and demand distributions are correlated,
then the allocation option may in fact increase the variance
of the firm’s operating profits. In this case, not only the ex-
istence of additional operational decisions, but the use of
variance as the risk measure drives this result: a measure of
dispersion (variance, in this case) can be adopted as a risk
measure only if the distribution is symmetric (Szego 2002).
Moreover, variance is the perfect indicator of risk when
comparing two normal or uniform distributions (Eeckhoudt
and Gollier 1995, p.82); and is not applicable to newsven-
dor-based models such as in Ding and Kouvelis (2001) and
Van Mieghem (2003).

Stulz (1996) thought that the primary goal of corporate
risk management programs is to eliminate the probability
of costly lowertail outcomes, i.e. the downside risk vari-
ance is also utilized as a risk measure (Chowdry and Howe

1999).

As per Chen and Federgruen (2000), Gaur and Seshadri
(2001) the operations management literature has recently
incorporated risk aversion through mean-variance type util-
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ity functions and operational hedging has been analyzed
in the mean-variance framework (Ding and Kouvelis 2001,
Van Mieghem 2003).

4. Research Methodology

The researcher wanted to study about the effectiveness
of derivatives. The researcher wanted to explore how the
derivatives are useful to manage the financial risk. So the
type of the present research is exploratory research. More-
over the researcher has analyzed the data on descriptive
basis so it is also a descriptive research. There is also use
of numerical analysis so on that perspective this is a quan-
titative research too.

4.1 Objectives of the study
The objectives of the present study are:

1. To know the concept of the derivatives.
To explore the types of derivatives and their uses in
risk management.

3. To find how the derivatives can be implemented to
minimize the financial risk.

4. To study the payoffs derived through the use of deriva-
tives with practical examples and calculations.

4.2 Research Questions
The researcher had framed the following researcher ques-
tions:

1. How can hedger (importer) get significant payoff or re-
duce loss in long hedge position through currency futures?

2. How can hedger (exporter) get significant payoff or
reduce loss in short hedge position through currency fu-
tures?

3. How can speculator get significant pay off through cur-
rency futures?

4. How can arbitrageur get significant pay off or reduce
loss through currency futures?

4.3 Data collection

The researcher had collected data from books related to
research methodology and for the conceptual frame work
of the research topic. She had also referred journals, mag-
azines, news papers and related websites too.

4.4 Population and Sample of study

In the population of the present study all types of de-
rivatives have been included. The brief summary of these
types are as follows:

Table-1
Classification of Derivative Contracts According to the
Nature of the Derivative Instrument Itself

Derivatives
without option-
ality are linearly
related to the

Derivatives with op- [Some derivatives
tionality have a non- [combine charac-
linear relationshi teristics of differ-
with the underlying |ent instruments

underlying
e Futures ¢ Options o Hybrids
e Forwards « Options on futures ; Embedded op-
ions
e Caps and floors on
* Swaps interest rates

e Options on swaps,
caps and floors
(swaption, caption,
floortion )
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Table-2

Classification of Derivative Contracts According to the
Nature of the Market in Which the Derivatives is Traded

Exchange traded derivatives

Over The Counter (OTC)
derivatives

Futures contract on stocks,
currencies and commodities

Forward contracts on stocks,
currencies and commodities

Exchange traded options on
stocks, currencies and com-
modities

OTC options on stocks, cur-
rencies and commodities

Swap note and interest rate

Interest rate swaps, caps,

futures floors and forward rate

agreements

Table-3

Classification of Derivative Contracts According to the
Nature of the Underlying from Which the Derivative De-
rives its Value

Interest
’ . |Natural
Foreign Rate/ Commodi-
Stocks Exchagnge Bonds/ ties phenom-
Credit ena
Fu‘éures
and op-
Singl Foreign Bond f tions <|Jtn | \c/J\(/—:'er?vt:t?\:es
ing'e exchange |PON9 MU~ |agnicultural) o504 to
stock tures and |commodi- | =
K forwart - e | rainfall and
utures options ties like :
contracts wheat tempera
' ture
soyabean
and milk
Derivatives
Forward  |Energy related
Single rate agree-|derivatives |to natural
stock op- Currency |ments and |like crude |calamities
Hons futures inter- oil, natural [like earth-
estrate  |gas and  [quakes
futures electricity |and hur-
ricanes
c Future and
aps, options on
isntggt Currency ﬂocF:rs, prl?ecioug
futures options  |swaps and |metals like
swaption |gold and
silver
Futures
Credit de- ?igﬁsogr;
iitggt op- Currency ianﬂt;ﬁi?s industrial
tion swaps credit de- aeggtrllke
rivatives and alu-
minium

All of the above types of derivatives are included in the
population of present study. The researcher has selected
Currency Futures as the sample of the study to see the
effectiveness of derivatives.

4.5 Scope of the study

The researcher studied the effectiveness of derivatives un-
der three types of the intentions of the investors. The in-
vestor can take anyone of the following three positions in
the market. So the scope of the study is limited to the fol-
lowing:

4.5.1 Types of participants in derivatives markets
Participants in the derivative markets can be broadly classi-
fied in three depending upon their motives.

(i) Hedgers :- Hedgers are those who enter into a deriva-
tive contract with the objective of covering risk. A farmer
growing wheat faces uncertainty about the price of his
produce at the time of the harvest. Similarly, a flour mill
needing wheat also faces uncertainty of price input. Both
the farmer and flour mill can enter into a forward con-
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tract where farmer apprehends price fall while the flour
mill fears price rise. Both the parties face price risk. A for-
ward contract would eliminate price risk for both the par-
ties. Price risk being faced by farmers as well as the flour
mill. Such participants in the derivative markets are called
hedgers. The hedgers would like to conclude the contract
with the delivery of the underlying assets. In the example
the contract would be settled by the farmer delivering the
wheat to the flour mill on the agreed date at an agreed
price.

(ii) Speculators :- Speculators are those who enter into
derivative contract to make profit by assuming risk. They
have an independent view of future price behavior of the
underlying asset and take appropriate position in deriva-
tives with the intention of making profit later. Speculators
perform an extremely important function. They render li-
quidity to the market. Without speculators in the market
not only would it be difficult for hedgers to find matching
parties but the hedge is likely to be far from being effi-
cient.

(iii) Arbitrageurs :- Arbitrageurs perform the function of
making the prices in different markets coverage and be in
tandem with each other. While hedgers and speculators
want to eliminate and assume risk respectively, the arbitra-
geurs take riskless position and yet earn profit. They con-
stantly monitor the prices if different asset in different mar-
kets and identify opportunities to make profit that emanate
from mispricing of products. An arbitrageur takes risk neu-
tral position and makes profits because markets are imper-
fect.

4.6 DATA ANALYSIS AND INTERPRETATION

The researcher had taken numeric examples representing
the different positions taken by an investor as data. She
analyzed these data through risk management techniques.
The speculation, arbitrage and hedging strategies are used
as to analyze situation given in the examples. The interpre-
tations had been derived from the results from these strat-
egies.

5. Statistical/Numerical analysis of currency futures
through different techniques of risk management

From the various types of alternatives as discussed ear-
lier, here the currency futures are chosen as sample of the
study. Here how different types of participants of market
like hedgers, speculators and arbitrageur can generate
payoff by taking minimum risk is explained by numerical
examples.

5.1Numerical Analysis through Hedging Strategies un-
der different positions of investors in currency :

The following are two examples which will illustrate the
mechanics of hedging through futures for exporter and im-
porter known as long hedge and short hedge respectively.

(i) Hedge for importer — Long hedge

In June an Indian importer buys a machine at US dollar
10,000. Payment is due after six months in December. The
spot exchange rate is Rs. 45.50 while December futures
are trading at Rs. 46.60 indicating an appreciation of dollar
by about 2.4% in six months. The importer feels that dollar
will appreciate much more. What shall he do? Assume fu-
tures contract in rupees are available for 1,000 dollars.

Hedging strategy
As hedging strategy the importer buys the futures contract
now selling at Rs. 46.60 and sells close to delivery date
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before December. The importer knows the exact amount
of dollar to be covered and therefore he buys 10 contracts
on MCX-SX.

No. of contracts bought = Exposure amount/Value of one
contract =10,000/1000=10

Having bought 10 futures the importer would cancel the
position in the futures by selling the futures at a date close
to the actual date of payment in December.

Let us examine the two different scenarios of exchange
rates at the time when the payment becomes due in De-
cember.

e When US dollar appreciates to Rs.47.50 and futures
sells for Rs.47.55

The importer exits from futures contract at Rs.47.55 and
buys the foreign currency in the spot market at the prevail-
ing spot rate.

Immpester burya 10,000 dellars af apet rate B
Com=10,000"47.50 4,74,000

Sella 10 fshire comtracti booked carher 38 Ra 47 55

el gain oo fatcd (4755466007 10,000 (P50
%t ruper onount pasd 4,44, 500
Effective cackange cale (4,485,500 19,000 HEs

As sgaemsi spot paice of Ba. 47 00 the smporter ends up baving dollar ai Ba. 44083

= FWhen U dollar depreciatn io B 4,59 and furare aell for Bu #4055

Impéater burve 10,000 dollars ab fpot cabe Bi
Cont = 10.000" Ry, 44,30 442000
Sell 10 Pamure contracts a1 Re 4455

et boas oo fabures (48, G0-44, 531" 10,000 _20. 100
et rupoe amous pud 465,500
Effectve exchange raie (4,05, 300/10,000 40,43

Al sgainm apot price of Rad4. 50 e mporter endi op buvesg deller m B 4455

As against spot price of Rs.44.50 the importer ends up
buying dollar at Rs. 46.55.

It may be observed that irrespective of appreciation or de-
preciation of US dollar the effective cost of buying dollars
remains close to the opening futures price, i.e. Rs.46.60.
the difference of actual cost and the futures price is on ac-
count of the differential of the spot price and futures price
when hedge was lifted, as basis risk.

(i) Hedge for exporter — short hedge

Its December now and a British exporter is expecting to
receive 5 million US dollars in six months time in the com-
ing June. He is expecting dollar to depreciate and pound
to appreciate as is reflected in the spot and futures rates
at Chicago Mercantile Exchange (CME) given below.

Spot June futures
Current §1.50/£ §1.35/£
In Tune (prior to settlement) $1.62/£ $1.63/£

Hedging strategy

Hedging strategy would involve selling the futures now
and covering later. Exporter is facing loss in the receivable
and he is long on dollar in the physical market and there-
fore he must short in the futures market, i.e. buy pounds
and sell dollar.
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Determining the number of contract to be traded:
Standard contract at CME in British pound is for £ 62,500.

Number of contracts to be purchased= $ 2 mil-
lion/1.5/62,500=21.33

Actual number of contracts purchased=21 (Rounded off)

Actions to be taken in June:
Exporter squares up and sells the future contract.

Gain on futures market =(1.63-1.55)*21*62,500=% 1,05,000
This is equivalent to £ 64,815. (1,05,000/1.62=64,815)

Loss on receivable = (1/1.50-1/1.62)*2 million= f 98,765
Net loss = £ 98,765 - £ 64,815 = £ 33,950

If the exporter had not hedged he would have received
£ 12,26,994 (20,00,000/1.63) and made loss of £ 98,765.
With hedging he receives £ 64,815 extra from futures
contract and can reduce his loss by 64,815 by having
loss of only £ 33,950. The realization rate at $§ 1.63/£. [$
20,00,000/(£ 12,26,994 = $1.63/1].

5.2Numerical Analysis through speculation
Consider the following prices:

US$/SG$
Spot: (Tanuary) 0.6070
Futures: March 0.6100
June 0.6150
December 0.6200

These rates imply that Singapore dollar (SG $) will appre-
ciate against US dollar. A speculator does not agree and
believes that Singapore dollar would depreciate or will not
appreciate as much. Therefore he sells September futures
contract at 0.6220 for SG $ 1,00,000.

However Singapore dollar does appreciate but not as
much and on 1% September the rates are (US $/SG $):

Spot : 0.6150 and September futures : 0.6158

The speculator squares up his position by buying Sep-
tember contract and gains US dollar (0.6220-0.6158) = $
0.0062 per SG $ or $620 per contract (1,00,000 SG $), ig-
noring the transaction cost. If SG $ had been depreciated
instead, the gain of speculator would have been even larg-
er.

5.3 Numerical Analysis through Arbitrage strategy

T Arbitrage Strategies

The steps to be taken are different in arbitrage as per the
price of the future as follows:

When future is overpriced  |When future is underpriced

Steps should be taken at
current

Steps should be taken at
current

Borrow local currency for

Borrow foreign currency for
period of futures maturity

period of futures maturity
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Convert to foreign currency
using spot market

Convert to local currency
using spot market

Invest in forei%n currency for
the period of futures

Invest in local currency for
the period of futures

Sell futures equal to the
matured foreign currency
investment

Buy futures equal to the
matured local currency
investment

At maturity of futures

At maturity of futures

Deliver foreifgn currenc
against the futures sol

Deliver local currency
against the future sold

Receive local currency
against the futures sold

Receive foreign currency
against futures bought

Pay for the borrowed local
currency

Pay for the borrowed for-
eign currency

Since futures are overpriced,
received local currency
would exceed the liability of
borrowing.

Since futures are under-
priced, received foreign
currency would exceed the
liability of borrowing.

Arbitrage technique to get significant pay off or loss re-
duction through currency futures
Following data from financial markets is available

Spot exchange rate (Ri./5) 49 58
150-day famures 10.00
Rupee interest rate (T-tnll vacld) 1%
Dollar inteyest rabe (T-bill vield) &%

Fair price of fisture = spot * {1+ rupee imeres rate*days 36531+ dollar mberest rale
"dave 363)
=40 38" 1=0. 12" 120383) 1+ 0.06" 1507383)
= Hs. 51.00

Here 50.00 < 51.00 actual value < fair value, represents un-
der price

So steps under the under-price situation should be fol-
lowed:

Particulars Cash flows
Now $ Rs.
Borrow US dollar 1,000.00
Convert to rupee using spot -1.000.00 149 560.00
market ' '
Invest rupee at 12% for 180 days -49,560.00
Buy dollar in futures maturing
after 180 days worth Rs. 52492.87
Cash flow att =0 0.00 0.00
At maturity
159,260+ (9 eb01 3% 180/365) 52492.87
Deliver rupee against futures -52492.87
R

Oy
00016 000 ens 507565 -1.029.59
Cash flow at maturity of futures  [20.25 0.00

At maturity of futures contract the arbitrageur can make a
profit of $ 20.25 for every $ 1,000 borrowed.

6. Findings

The derivatives are important technique to manage the risk.
The researcher had found that derivatives are the tools to
get maximum payoffs or to minimize the loss. From the nu-
merical examples above it is found that hedging is very use-
ful to minimize price risk. Arbitrage is the technique to get
benefit from two different prices prevailing in two different
markets of a single underlying. Moreover the expanding use
of derivatives proves it's effectiveness.
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Effectiveness of derivatives

(i) Use of derivatives by corporations

Company use currency forwards and other derivatives to
hedge their exports, imports and other foreign exchange
exposures. They use commodity derivatives to hedge
raw material consumption and inventories as well as their
output prices and inventories. For example, an electronic
goods manufacturer might use copper futures to hedge
the cost of copper which is a major raw material for it. A
gold mining company might use gold futures to hedge the
selling price of its output. Company interest rate deriva-
tives to hedge their borrowing cost.

(ii) Use of derivatives by Mutual Funds and Investment
Institutions

Investment institutions use currency forwards and other
derivatives to hedge their international asset and liability
portfolios. They use swaps and other interest rate deriva-
tives to protect their portfolio from the effect of interest
rate risk. They use commodity futures to invest in asset
classes, in which they find it difficult to invest directly. In-
vestment institutions also sell options to earn premium
income and enhance the returns on the portfolio. Hedge
funds and other aggressive investors use derivatives to
speculate in various financial markets or to arbitrage be-
tween different markets.

(iii) Use of derivatives by Financial Service Firms, Banks
and other Dealers

Banks and securities firms use derivatives to hedge their
inventories of securities. For example, a stock might car-
ry large inventories of shares as a part of his trading ac-
tivities. He might use stock index futures to eliminate the
market risk of these inventories. Banks often act as a deal-
er in derivative markets to earn dealer spread by buying a
derivative from one customer and selling them to another
at a higher price. They may also seek to make profits by
carrying on arbitrage between different markets. Some
firms may also speculate on different prices and earn trad-
ing profits by taking positions.

(iv) Use of derivatives by Individuals

Many individuals do speculate on asset prices. A famous
example was the late Noble Prize winning economist, Mil-
ton Friedman who wanted to short sell the British pound in
1969 when his economic analysis convinced him that cur-
rency was imminent. He was unable to do so in the OTC
markets available at the time and this experience made
him a strong supporter of financial futures in Chicago.

Individuals who manage their own investment portfolios
might also use derivatives for the same reasons as invest-
ment portfolios might also use derivatives for the same
reasons as investment institutions. In addition, they may
use derivatives to hedge their non-tradable assets. For ex-
ample, an individual who holds non-transferable employee
stock options granted by his employer might use deriva-
tives to hedge the risk of these options.

7. Suggestions

The benefits of derivative flow from their liquidity, conveni-
ence and leverage. The same characteristics make deriva-
tives attractive to rogue traders and aggressive investors
seeking high returns through high risk strategies. The com-
plexity of derivatives makes it difficult for senior manage-
ment and external stakeholders to fully understand the
strategies being used. All these factors play a role the de-
rivatives disasters.
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The principal lesson to be learnt from the disasters is that
management must understand these characteristics and
ensure that they have well-designed internal control sys-
tem to ensure that derivative are appropriately used. The
Board of Directors also has the responsibility to lay down
risk management policies and ensure that these are ad-
hered to. Regulators also may have a role in ensuring ap-
propriate accounting and disclosure of derivative positions
and in seeing to it that the Board and the top manage-
ment take their roles seriously.

8. Conclusion

Derivatives facilitate the buying and selling of risk and
many financial professionals consider this to have a posi-
tive impact on the economic system. Although someone
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Derivatives, whether they are futures and options, or swaps
and forwards, all require careful and deliberate study. In
this field of greed and money, do indulge wisely. Futures
and options trading is fantastic as a risk reducing measure
(hedging) but may not be equally fantastic as a speculative
bet, especially when you do not have the required exper-
tise, neither in derivatives, nor in forecasting.

So, these were some basics regarding how a risk man-
agement process works. Depending on individual require-
ments and needs, it can always be customized provided
you have enough knowledge and research data available
at hand. Because, as the popular saying goes,

"Risk Varies Inversely with Knowledge”

loses money while someone else gains money with a de-
rivative, under normal circumstances, trading in derivatives
should not adversely affect the economic system because
it is not zero sum in utility.
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